Ultrastructural study on the retinal pigment epithelium of human embryos, with special reference to quantitative study on the development of melanin granules.
The development of the retinal pigment epithelium (RPE) was studied ultrastructurally, using 13 externally normal human embryos, Carnegie stages ranging from 13 to 23 (4-8 week of gestation). Melanosomes in the peripheral and posterior RPE were classified according to Fitzpatrick et al. The melanosome of phase I is formed from the Golgi complex and parcelled off into small vesicles. The vesicle enlarges and elongates to form an oval organelle with membranous structures in it (phase II melanosome). Subsequently, melanin deposits on the membranous structures of the melanosomes (phase III melanosomes), and the completion of this process produces a uniformly electrondense granule without discernible internal structures (phase IV melanosome). Melanosomes of phases III and IV appeared in the RPE at stage 15. As the embryonic stage advanced, the ratio of phase II melanosomes decreased and that of phase IV melanosomes increased. The number of phase III melanosomes reached a peak in the peripheral and posterior RPE at stages 15 and 18, respectively. After stage 17, the increase in melanosomes and intracellular organelles was more prominent in the posterior than in the peripheral RPE. During stages 13 and 15, gap junctions were present not only in the apical but also basal plasma membranes of the RPE. At stage 20, gap junctions in the basal plasma membrane disappeared except for the transitional areas from the RPE to the neural retina (NR). In addition, gap junctions were observed between NR and RPE only in the peripheral region at stage 20. The morphological and quantitative differences in the peripheral and posterior RPE in the embryonic period are discussed.